The development of the stock market requires taking into account the impact of many factors. Knowledge of the entire market is a result of research at different levels of aggregation. Referring to sectors, it should be stated that the level of economic development and financial sector shapes the picture of economic and market conditions being a derivative of development level of the entities forming the market. Therefore, the possibility of identification of leading sectors or companies that have the greatest impact on the market becomes significant. This approach is important due to several reasons. One of them is the process of investing in the capital market. Thus, the main objective of the study is to provide methods of identifying the leading sector in the capital market and the use of this information in the procedure of building a portfolio of securities. The study was carried out for the Warsaw Stock Exchange in 2006-2010. Certain information in the field of fundamental factors was utilized in the analysis. Selected factors were used for the construction of the dynamic fundamental power index FPI. This paper proposes a simple method of determining the leading sector. The method takes into account information about the fundamental strengths of companies forming a sector and the number of companies comprising a given sector. Based on this information, a procedure of building a portfolio of securities was proposed. At the beginning of 2011 two types of portfolios were constructed and their effectiveness for 2011-2016 (26 IX) was verified. As a result of the research the hypothesis that selection of securities to portfolio using the leading sector identification method is better than the classical methods of portfolio analysis was proven.
Introduction
In classical terms, long-term investing on stock exchange can be carried out using methods of portfolio or fundamental analyzes. Recently, a combination of these two groups of analyzes, in order to improve the efficiency of investment, can be observed in the reference literature. In diversification of horizontal and vertical risks, the problem is heavily exposed. Due to the nature of the long-term investments and changes in the stock market investors, analysts and researchers continue to seek new and innovative tools that make modifications to existing ones, in order to reduce the risk of investing. The sectoral approach may also be applied as a part of risk diversification and the structure of the securities portfolio. Sectoral analysis of the portfolio and sectoral diversification of risk in the capital market can be carried out following at least two approaches: 1) the securities portfolio is structured from companies selected as representatives of sectors; 2) the portfolio of securities is structured from companies selected from sectors leading on the market. In the paper, the second approach was considered with regard to the structure of securities portfolio. However, at first, this approach requires identifying the leading sectors. It is assumed that leading sectors are the guarantee for investors to obtain the above-average profits on the stock exchange. Including the strength of a sector in the investment process can reduce the risk of investment in securities. In the paper a hypothesis was formulated, that selection of securities to portfolio using the leading sector identification method is better than the classical methods of portfolio analysis.
The main goal of this article is to apply the leading sector identification method in portfolio analysis. To achieve the set objective it is required to identify the leading sectors on the Warsaw Stock Exchange and to use this information in construction of the sectoral securities portfolio. The article proposes an objective and simple procedure of identification of the leading sector that allows for ranking sectors according to their investment attractiveness. This approach should contribute to higher efficiency of portfolio analysis in practice and significantly reduce the risk of investments in securities. To identify a leading sector, the concept of fundamental power index has been employed. Due to this approach the measurement of the fundamental strength (attractiveness) has become possible.
The Markowitz classic and modified model were applied in the formal construction of portfolio of securities. The research was conducted for companies listed on the Warsaw Stock Exchange (WSE). The analysis covered period 2006-2016. In addition, in development of fundamental power index (FPI) information on selected economic and financial factors was utilized.
The concept and design of Fundamental Power Index (FPI)
The fundamental strength of a company is a concept closely related to the fundamental analysis, which identifies the company's economic and financial standing. Sources of fundamental strength concept must be sought in the financial analysis. Benjamin Graham (Graham, Dodd, 2005; Graham, 2007 ) is considered to be the first to use methods of fundamental analysis in the investing process. The concept of fundamental strength developed in the literature, often without being called so. Many practical applications of using fundamental analysis this way can be found in the following works: Hagstrom, 2007; Tarczyński, Łuniewska, 2004; Arnold, 2010; Navellier, 2007; Mauldin, 2007; Blajer-Gołębiewska, 2012; 2014; Mrzygłód, Nowak, 2013; Bodie, Kane, Marcus, 2014; Arnott, Hsu, West, 2008; Edirisinghe, Zhang, 2008; Ou, Penman, 1989; Piotroski, 2000; Holthausen, Larckrer, 1992; Abad, Thore, Laffarga, 2004. Please note that the fundamental force is composed of two kinds of factors: 1) external -macroeconomic data coming from the economy; 2) internal -microeconomic information from the companies.
Factors in both groups may be quantitative and qualitative. Quantitative factors, directly measurable, are easier for consideration. Qualitative factors, which for example allow assessing the economic situation of the country, can be taken into account using zero -one variables. The fundamental strength can be considered in two ways: 1) as a result of the analytical operations (including measurement) carried out under phases of fundamental analysis, but without valuation -fundamental analysis, non-classical, simple approach; 2) fundamental strength as the internal value, which is the sum of all the factors affecting the value in accordance with all phases of fundamental analysis, complex approach. The above considerations lead to two definitions, (Tarczyńska-Łuniewska, 2013b): 1. The fundamental strength of an economic entity as a total entity's assessment category based on all the areas of its operation (macro and micro), according to the phases of fundamental analysis. Includes also the valuation process and the value of (internal) economic entity, in terms of the complex approach. 2. The fundamental strength of an entity as a category of evaluation focused on its economic and financial standing, which is the result of the effects of the operation, where it is impossible to achieve a good financial standing, if other factors and areas of operation work improperly. Such a definition of the fundamental strength determines the method of FPI construction. Within this area, various approaches are possible. At first, meas-urement of the fundamental strength requires the knowledge of its nature and the areas of its formation. Generally, the base of the fundamental strength of companies lies in the fundamental analysis. Therefore, this means that the fundamental strength and FPI are closely related. The index is a multidimensional category, directly immeasurable, which can be defined as a synthetic variable, taking into account the impact of quantitative and qualitative factors in the company, as well as the internal and external factors, within which the company operates on the market. Tarczyński was the precursor of the fundamental strength measurement. The idea of the synthetic measure of development has been used in his concept. In his works, in the stocks analysis, Tarczyński took into account the economic and financial situation of companies, which formed the basis for the evaluation of their fundamental strength. The concept of such an approach to fundamental strength and its measurement has been introduced into Polish literature by this author, (Tarczyński, 1994a; 1995a; 1995b) . In addition, this concept drew attention to the issue of fundamental analysis as a source of fundamental strength of the company. A key element in the discussion on measurement of the fundamental forces was the use of certain stages of fundamental analysis, which allowed the analysis and evaluation of the economic and financial standing of a company. This assumption took into account that through the prism of economic and financial standing one can see all the effects of the company's operation on the market. The concept of the fundamental strength and its measurement has been developed by Tarczyńs-ka-Łuniewska. In 2013 the scientific publication on the methodology of formation and measuring of the fundamental strength was elaborated (Tarczyńska--Łuniewska, 2013b).
The procedure of construction of the Fundamental Power Index FPI is not complicated, but requires consideration of certain elements: 1) adoption of one of the definitions given above; 2) identification of the most important factors responsible for the creation of fundamental strength; 3) obtaining data from fundamental analysis at the micro or macro level? which is dependent on the adopted method of FPI index construction. The fundamental power index, like the concept of fundamental strength of a company can take into account different types of information which come directly from the company or from the outside but have an impact on functioning of the company. It should be emphasized that this information comes from? quantitative and/or qualitative factors responsible for creation of the fundamental strength. Generally, quantitative factors have the advantage over qualitative factors because they are directly measurable and, naturally, can be a variable in the construction of the FPI. It is often explained that the nature of quantitative factors is identified with their greater objectivity of contained information. Qualitative factors, due to their nature, are questionable and their meas-urement is difficult. Factors of that group are biased by subjectivity. Their direct application to FPI is difficult, and often simply impossible due to the impossibility to describe them in a measurable form. However, this does not diminish their importance and impact on the development of the fundamental strength of a company. Therefore in the construction of the FPI it is easier to take into account the quantitative factors that can be directly included in the measurement of the fundamental strength. Therefore, in terms of fundamental strength and the question of its measurement it is worth using only the economic and financial ratios, which, de facto, reflect the effects of impacts of qualitative and macroeconomic factors.
Formal construction of FPI
The construction of the FPI is based on multidimensional measures. In the measurement process, factors of fundamental strength are the diagnostic variables constituting a base for index construction. The methodology of the construction of fundamental strength makes the index itself not reasonably stable in terms of variables that can be used for the construction of measurement. This means that the analyst can every time create their own set of variables according to the adopted approach. However, it becomes superior to the variables within the scope of the areas of the formation of a company's fundamental strength. It is worth to emphasize that in the construction of the FPI one can take advantage of the stability of fundamental strength factors in time and space. This refers to existing standards for economic and financial ratios (variables) or to maintaining the stability of the indicators' level for the company over time. Thus, there are several possibilities to build the fundamental power index: 1) with or without consideration of the fundamental strength factors' stability in time and space; 2) selection of the type of fundamental strength factors for the index construction, 3) the use of the idea of synthetic measures of development, 4) the use of scoring methods in the process of index construction.
The analyst chooses the method of index construction, which is the most valuable from the study objective's point of view. It is also associated with the use of tools during the construction of the index (e.g.: MATLAB or EXCEL). Formal steps of FPI construction: 1. Defining a set of diagnostic variables according to the accepted definition of the fundamental strength. 2. Application of selected methods to determine the level of the fundamental strength of the analyzed companies. 3. Calculation of FPI:
where: i -i-factor of the fundamental strength (financial and economic index), i = 1, 2, …, N; j -j-company, j = 1, 2, …, l; FPI j -fundamental power index for j company; w Q -weight for qualitative factors; w FS -weight for quantitative factors; N -number of all variables included in the index structure; n Q -number of qualitative variables; n FS -number of quantitative variables; Q j -fundamental power index for j company, constructed for quantitative factors; FS j -fundamental power index for j company constructed for quantitative factors. This paper presents the structure of FPI based on the idea of scoring methods in the dynamic perspective. The dynamic approach means that the fundamental strength of the company is perceived through the prism of the level of economic and financial indices obtained at a specific time. According to the assumption of the fundamental analysis, the company's evaluation over time should take into account information in the historical period (3-5 years prior to analysis). If this condition is met, the index has a dynamic nature. Within the structure of the index it is worth to consider the stability of indices over time. Then for the construction of the index using quantitative factors, the idea of building a database applies, stable over time:
where: FPI j -fundamental power index for j company including only quantitative variables; SF j -dynamic, quantitative fundamental power index for j company, including i internal fundamental factors.
Having included the dynamic nature of the index, the result is as follows:
FPIj -fundamental power index for j company;
wQ -weight for qualitative factors;
wFS -weight for quantitative factors;
N -number of all variables included in the index structure;
nQ -number of qualitative variables;
nFS -number of quantitative variables;
Qj -fundamental power index for j company, constructed for quantitative factors;
FSj -fundamental power index for j company constructed for quantitative factors.
This paper presents the structure of FPI based on the idea of scoring methods in the dynamic perspective. The dynamic approach means that the fundamental strength of the company is perceived through the prism of the level of economic and financial indices obtained at a specific time. According to the assumption of the fundamental analysis, the company's evaluation over time should take into account information in the historical period (3-5 years prior to analysis). If this condition is met, the index has a dynamic nature. Within the structure of the index it is worth to consider the stability of indices over time. Then for the construction of the index using quantitative factors, the idea of building a database applies, stable over time:
where:
FPIj -fundamental power index for j company including only quantitative variables;
SFj -dynamic, quantitative fundamental power index for j company, including i internal fundamental factors.
Having included the dynamic nature of the index, the result is as follows: 
where x it are values of the fundamental power indices (economic and financial indices, i index over t period), and weights are determined according to the following formula: 
where: t = 1, 2, …, n; w t -weight for t period and i factor; m t -order of i index over the analyzed period (the oldest periods have the lowest value), the order of periods is analogous for all the factors; the other symbols -the same as in formulas (1)- (3). Using the scoring method, the level of scores for the factors taken into account in the design of the indicator must be established (see Tab. 1). In this regard, for applied economic and financial indices one can follow the existing general or sectoral standards. The analyst may also determine individual standards for indices using statistical methods. The fundamental power index, stable over time and using a scoring method can be described as follows: -Łuniewska, 2013b Using the scoring method, the level of scores for the factors taken into account in the design of the indicator must be established (see Table 1 ). In this regard, for applied economic and financial indices one can follow the existing general or sectoral standards. The analyst may also determine individual standards for indices using statistical methods. The fundamental power index, stable over time and using a scoring method can be described as follows:
i, j, t -the same as in the above formulas;
FPIj -fundamental power index for j company, constructed following the scoring method;
where: i, j, t -the same as in the above formulas; FPI j -fundamental power index for j company, constructed following the scoring method; P it -number of scores for i factor in j company, over t period; w t -weight for i factor over t period, the same as in formula (6). The level of FPI j determined by the scoring method can be considered as a measure of the fundamental strength because it takes into account the sum of the weighted points for the fundamental factors. Established weights emphasize the importance of the given factor over time (factors closest to the current period included in the study have the highest weight). Determination of the maximum number of scores for each factor allows establishing the maximum level of fundamental power index for scoring method. Taking into account the information presented in Table 1 a company can reach the level of SF j at maximum 36 points. The higher sum of all points for all factors indicates the higher level of fundamental strength.
Identification of the leading sector on the Warsaw Stock Exchange
In order to determine the sectoral fundamental power index, the FPI index calculated according to the formula (7) was used. After determining the FPI for each company, they were divided into sectors. Then for each sector the sectoral fundamental power index SFPI was determined according to the formula: 8 Pit -number of scores for i factor in j company, over t period; wt -weight for i factor over t period, the same as in formula (6).
The level of FPIj determined by the scoring method can be considered as a measure of the fundamental strength because it takes into account the sum of the weighted points for the fundamental factors. Established weights emphasize the importance of the given factor over time (factors closest to the current period included in the study have the highest weight).
Determination of the maximum number of scores for each factor allows establishing the maximum level of fundamental power index for scoring method. Taking into account the information presented in Table 1 a company can reach the level of SFj at maximum 36 points.
The higher sum of all points for all factors indicates the higher level of fundamental strength.
In order to determine the sectoral fundamental power index, the FPI index calculated according to the formula (7) was used. After determining the FPI for each company, they were divided into sectors. Then for each sector the sectoral fundamental power index SFPI was determined according to the formula:
SFPIs -fundamental power strength for s sector; s -number of sectors, s = 1, 2, …, S; vj -weight for fundamental power index for j company in s sector.
Weights for the fundamental power index for a given company were determined according to Weights for the fundamental power index for a given company were determined according to the following formula:
The proposed system of weights allows one to take into account individual impact of each individual company on the fundamental power index in a sector and allows for the consideration of impact of indicators significantly deviating from the average for the sector. Ranking of sectors is built on the basis of sectoral fundamental power index SFPI defined by formula (8). The sector that has the highest value of this index is the strongest one.
To illustrate this procedure in practice, companies listed on the Main Market of the Warsaw Stock Exchange were analyzed. The study covered 203 companies over the period 2006-2010. These were all companies listed continuously on the Main Market from 2006 to 2010 and for which all economic and financial data that allow for the application of the proposed research procedure were available. Economic and financial indices presented as annual data were used in the procedure. Commonly available indices used by analysts and experts in the evaluation of economic and financial standing of companies were employed. The indicators come from four groups: profitability, liquidity, management efficiency and debt. The following indices were considered in each group: 1) Profitability: the return on equity (ROE) and return on assets (ROA) -the indices have no standards, value should be above zero, the higher the better; 2) Liquidity: current liquidity ratio, the standard is within the range from 1.2 to 2; 3) Management efficiency: rotation of liabilities in days, receivables rotation in days (for both, the standard range is 30 to 60 days, the level below 30 days is also assessed positively); 4) Debt: debt ratio, the standard value is from 0.5 to 0.9, an index lower than 0.5 is also assessed positively; The selection of indices for the presentation of the proposed approach was based on (Tarczyński, 1994b: 266-268) . The values of these indices are presented in Table 1 . In addition, Table 1 includes points allocated to individual companies, dependent on the ratio used in the scoring assessment of a company to determine the fundamental power index. In the scoring method, the approach discussed in detail in (Tarczyńska-Łuniewska, 2013b: 206-214) was adopted. Table 2 presents the number of companies in each of the analyzed sectors, and Table 3 provides SFPI values for each sector determined by formula (8).
Data in Table 2 shows that the sectors of construction engineering and electrical engineering industry are the most numerous, while telecommunications and fuel industry have the lowest number of companies. The best (leading sectors) in 2006-2010 in terms of SFPI value are the following: IT, construction engineering and electrical engineering industry. On the other hand, the weakest are sectors of telecommunications and financial services. This means that the risk of investing in these sectors is the highest and considering the fundamental point of view, they should not be subject to the long-term investment. The dynamic nature of the determined measure (taking into account years 2006-2010) allows for the recognition of the results to be objective and reliable. 
Construction of the sectoral portfolio of securities
Based on data presented in Table 3 and 7 leading sectors identified by the Sectoral Fundamental Power Index (the value of SFPI index of these sectors is above one, which significantly exceeds the level of measurement for the other sectors) were selected. It was agreed that the database of companies for the construction of the portfolio will consist of 20 companies, which led to the following formula for calculation of the number of companies in selected sectors, which would entered the database: 
Based on data presented in Table 3 and 7 leading sectors identified by the Sectoral Fundamental Power Index (the value of SFPI index of these sectors is above one, which significantly exceeds the level of measurement for the other sectors) were selected. It was agreed that the database of companies for the construction of the portfolio will consist of 20 companies, which led to the following formula for calculation of the number of companies in selected sectors, which would entered the database: nR -number of companies selected for a given sector to be entered into the database; ns -number of companies in a sector listed on WSE; N -total number of all companies included in 7 selected sectors. (10) where: n R -number of companies selected for a given sector to be entered into the database; n s -number of companies in a sector listed on WSE; N -total number of all companies included in 7 selected sectors. Based on data from 2006-2016 two types of portfolios were constructed for such a database of companies, the classic model of Markowitz and fundamental portfolio of securities. Portfolios were constructed using the following formulas:
. A line of efficient portfolios was built for each type of portfolio -MM and MFP. A line of efficient portfolios was started for R 0 = 0.001 till the solution didn't exist. The minimal value of V p was used to select the best portfolio (for each models: MM and MFP): Table 4 contains the compositions of portfolios constructed in both variants. According to the structure of selected portfolios, hypothetical purchase of stocks took place on the first listing in 2011. Table 5 contains the actual rate of return on the portfolios and WIG20 index as a benchmark. Hypothetical sales were made on the last quotation in 2012-2015 and on 26.09.2016 . Data in Table 5 shows that fundamentally strong sectors represented by their best companies offer increasingly higher rate of return over the course of time. This is 92% for MM and 103% for the benchmark MFP (WIG20) -38% over less than 6 years (5 years 9 months), which proves the validity? of the proposed approach. The average annual return rate is equal to 15% (MM) and 17% (MFP), respectively. It should also be noted that the results refer to the years 2011-2016 (IX), which were not good years for the market. 
Conclusions
Evaluation of the attractiveness of a sector is a difficult element of market analyzes. This is due to the complexity of the problem. Existence of many companies and a number of measures used to assess the condition of economic and financial standing, makes it difficult to analyze objectively the investment attractiveness of companies composing the stock exchange sectors. The search for the leading sector is associated with the evaluation of the following criteria: market, financial, organizational and technical. Application of the fundamental power index with some generalizations, made the financial criteria the key factors in assessing the attractiveness of a sector. These criteria are directly related to the economic and financial condition of entities in the sector. The aim of the article was to propose an objective and simple identification procedure for a given period of time, for ranking of sectors according to their investment attractiveness and the use of this information in the construction of securities portfolio. This attractiveness stems from the use of fundamental factors creating and describing the strength of companies as well as sectors they belong to. The procedure was illustrated with an example of the Warsaw Stock Exchange. The results prove the intuitive assessment of the sectors' attractiveness on the capital market in Poland, over the studied period of time. 
